Transcription of the replication control region of the IncFII R-plasmid NR1 in vitro and in vivo.
The minimal replicon of the 90,000 base-pair IncFII R plasmid NR1 consists of a 2700 base-pair region of the DNA. Minireplicator plasmids consisting of the 2700 base-pair minimal replicon plus a 2200 base-pair region coding for chloramphenicol acetyltransferase (cat) were used as templates for in vitro transcription. Six RNA transcripts were synthesized from these templates in vitro. We have determined the directions of transcription and the approximate sites of initiation and termination of each of the in vitro RNA transcripts. One RNA transcript was synthesized from the cat gene, while the other five were transcribed from the minimal replicon. Four of the RNA transcripts also were identified by quantitative hybridization of RNA synthesized in vivo from these minireplicator plasmids. The strengths of the promoters for the RNA transcripts were estimated by the relative rates of transcription both in vitro and in vivo. Transcription from convergent promoters reduced the rate of RNA synthesis in vivo in both directions. In vivo, a significant fraction of the cat mRNA was extended past its in vitro termination point. Transcription of mutants that have altered plasmid copy number and/or incompatibility properties also were examined. The possible roles of each of the transcripts as mRNA and their involvement in regulation of DNA replication are discussed.